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TITLE 



INTERNAL COMBUSTION ENGINE 



ABSTRACT : PURPOSE: To reduce the blow-bye loss of air-luel mixture and to reduce consumption of 



lubricating oil, by supplying compressed air into a combustion chamber before the exhaust 
stroke of a cylinder is terminated by an air compressing means disposed on the outside of 
the cylinder. 

CONSTITUTION: Air compressed by a compression pump 8 is once stored in a 
compression tank 9 and supplied under pressure into a combustion chamber 4 when an 
intake valve 5 is opened. On the other hand, fuel is injected into the combustion chamber 
4 from a fuel injection nozzle It. By employing such an arrangement, it is made 
unnecessary to compress air-fuel mixture in the combustion chamber 4, so that the ' 
compression stroke can be made unnecessary. By thus reducing the biow-bye loss of 
mixture, it is enabled to raise the suction volumetric efficiency of an engine. Further, since 
the crank chamber is not used for feeding intake air, it is enabled to prevent useless 
consumption of lubricating oil. 
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SPECIFICATION 

1 . TITLE OF THE INVENTION 

Internal combustion engine 

2. Scope of patent claims 

An internal combustion engine that obtains mo- 
tive power by ignition eruption of a combination of 
fuel and gas in a combustion chamber within a cylin- 
der, said internal combustion engine characterized in 
that said cylinder is provided with a fuel-air mixture 
to air compression measure that compresses said 
fuel-air mixture to said air, removing the need for a 
fuel-air mixture to air compression stroke within the 
cylinder by pneumatically transporting the com- 
pressed fuel-air mixture to compressed air com- 
pressed by the applicable fuel-air mixture to air 
compression measure to said combustion chamber 
before said cylinder's emission stroke has completed. 

3 . Detailed description of the invention 

This invention provides a new type of internal 
combustion engine with largely improved engine 
characteristics by practically implementing the com- 
pression stroke for the cylinder exterior of the inter- 
nal combustion engine. 

Two-cycle engines and four-cycle engines are 
well known as internal combustion engines for gaso- 
line engines of automobiles, etc., but each have their 
advantages and disadvantages, and have separate uses 



depending on the engine displacement, type of vehi- 
cle, etc. The four-cycle engines have excellent char- 
acteristics, and the two-cycle engines are inferior to 
.them regarding fuel-air mixture blow-by loss, inhala- 
tion efficiency, and lubrication. In contrast, the two- 
cycle engines are excellent regarding low torque fluc- 
tuations, simple structures, and high output, and the 
four-cycle engines are inferior to the two-cycle en- 
gines regarding these points. 

The reason for this difference is because the two- 
cycle engine secures one eruption for one revolution 
of the crankshaft, has fewer torque fluctuations com- 
pared to the four-cycle engine, and at the same time 
temporarily compacts the air emission and admission 
strokes within the cylinder to the start of the com- 
pression stroke, and thus has poor fuel-air mixture 
blow-by loss and inhalation efficiency, and the dis- 
advantage of a high lubrication oil consumption rate 
used for the inhaled air supply in the crank chamber. 

This invention has the purpose of creating com- 
pressed air outside of the cylinder, and by pneumati- 
cally transporting this into the combustion chamber 
before the emission stroke is completed, the air com- 
pression stroke within the cylinder is no longer 
needed, thus eliminating said defect and providing an 
internal combustion engine that combines the advan- 
tages of a four-cycle engine and a two-cycle engine. 
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To achieve this purpose, this invention is an in- 
ternal combustion engine that obtains motive power 
by ignition eruption of a combination of fuel and air 
in a combustion chamber within a cylinder, setting up 
a fuel-air mixture to air compression measure ("air 
compression measure"), and by pneumatically trans- 
porting the compressed fuel-air mixture to air ("air") 
that was compressed by this air compression measure 
to the combustion chamber before the cylinder emis- 
sion stroke is completed, thus removing the need for 
the air compression stroke within the cylinder. 

Below, examples of embodiment of this inven- 
tion shall be explained while referring to the figures. 
Figure 1 is a general structure figure, and Figure 2 is 
a stroke figure, indicating in particular examples of 
internal combustion engines with a fuel injection 
valve as a fuel supply measure. 

In Figure 1, internal combustion engine 1 is . 
known as a reciprocal type, and causes an ignition 
eruption of the fuel-air mixture of fuel and air when 
they are compressed in variable capacity combustion 
chamber 4 formed by piston 3 within cylinder 2. Cyl- 
inder head 2a is set up with inhalation valve 5 and 
emission valve 6, each opening and closing with des- 
ignated riming synchronized with the rotations of 
crankshaft 7. 

8 is a compression pump for the air compression 
measure that first compresses the air inhaled into 
combustion chamber 4 through inhalation valve 5 at 
the same level as the compression pressure of prior 
engines, or at a pressure higher than that, and the air 
compressed by this compression pump 8 is collected 
in compressed air tank 9, then pneumatically trans- 
ported into combustion chamber 4 when inhalation 
valve 5 opens. Further, the air supplied to compres- 
sion pump 8 is made clean air by first being removed 
of dust through air cleaner 10. Also, compressed air 
tank 9 is set up with safety valve 9a to prevent exces- 
sive pressure. 

Meanwhile, the fuel that is mixed with the com- 
pressed air is injected into combustion chamber 4 
through fuel injection nozzle 11, thus obtaiiiing the' 
fuel-air mixture in combustion chamber 4. 

Here, since internal combustion engine 1 is 
structured to supply already compressed air into 
combustion chamber 4, the fuel-air mixture does not 
need to be compressed as is done in standard four- 
cycle engines, thus removing the need for a compres- 
sion stroke in the combustion engine 4. Thus, an op- 
eration similar to that of a two-cycle engine, de- 
scribed below, becomes possible, and a favorable 
blow-by loss, inhalation efficiency, and lubrication 



capabilities close to that of a four-cycle engine can 
also be achieved. 

In other words, the pneumatic transportation of 
compressed air and the injection of fuel is done at the 
end of the emission stroke at as short a time span as 
possible. Through this, the standard compression 
stroke is no longer necessary, and the emission stroke 
can immediately proceed to the eruption and expan- 
sion stroke. In truth, as indicated in Figure 2, inhala- 
tion valve 5 opens before piston 3 reaches the upper 
dead center, and injects fuel at a slight delay. Then, 
by igniting immediately prior to the upper dead cen- 
ter, the transition is made to the eruption and expan- 
sion stroke, and the transition to the emission stroke 
by opening emission valve 6 before reaching the 
lower dead center. 

Thus, as clearly shown in this stroke figure 
shown in Figure 2, one eruption is achieved in one 
revolution of crankshaft 7, and the torque fluctuations 
are suppressed by this, making a high output possi- 
ble. Also, the inhalation stroke is done at as short a 
time, span as possible, and! since the actual com- 
pressed air inhalation does not take time, the emis- 
sion stroke and the inhalation stroke may be sepa- 
rated. Thus, the disadvantage of standard two-cycle 
engines in which the emission and inhalation strokes 
are done compacted temporarily at the start of the 
compression stroke is no longer present, thus the 
blow-by loss of fuel-air mixture is suppressed, and 
the inhalation efficiency is increased. In addition, 
since the crank chamber is not used for inhalation 
supply, which suppresses the excess consumption of 
lubrication oil. 

Since internal combustion engine 1 with said 
structure injects fuel by opening inhalation valve 5 
with a completely different timing as that of standard 
internal combustion engines, using an electromag- 
netic valve as the fuel injection valve (not shown) or 
inhalation valve 5 is favorable, and the opening and 
closing controls should be done not with a mechani- 
cal control using a cam shaft, etc., but electronically 
at the ; required timing. 

• In addition, through the electronic control de- 
vice, etc. (not shown), the opening and closing timing 
of inhalation valve 5 and emission valve 6, fuel injec- 
tion amount, injection timing, and ignition timing 
may be controlled, and the pressure and temperature 
of the compressed air pneumatically transported into 
combustion chamber 4 may be controlled in response 
to the engine revolution count, required output, and 
emitted gas concentration, etc., making advanced 
engine control possible. 
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Also, in said example of embodiment, operations 
are done similar to those of a normal two-cycle en- 
gine, excluding times when a high output is de- 
manded, such during acceleration, but this invention 
may also switch over to operations similar to those of 
a normal four-cycle engine at times of a low load. For 
example, as shown in internal combustion engine 21 
shown in Figure 3, using the standard four-cycle en- 
gine in which inhalation valve 5 is connected to car- 
buretor 22 as the base, a compressed air injection 
nozzle 23 and a high-pressure fuel injection nozzle 
24 are set up on this cylinder head 2a, and the injec- 
tion nozzles 23 and 24 pass through electromagnetic 
valves 23a and 24a respectively and connect to air 
compression part 23b and fuel pressurizer part 24b. 

Through this structure, electromagnetic valves 
23a and 24a are closed during times of low load, and 
by carrying out inhalation of the fuel-air mixture 
through inhalation valve 5, the same operations as 
those of a normal four-cycle engine are carried out 
Then, by closing inhalation valve 5 during times of 
high load or times of acceleration, and by controlling 
the opening and closing of electromapetic valves 
23a and 24a and emission valve 6 using electronic 
control device 25, operations similar to those of a 
two-cycle engine may be done, thus obtaining a high 
output. 

In addition, for said example of embodiment, the 
air and fuel are mixed to make a fuel-air mixture in 
combustion chamber 4, but the fuel-air mixture may 
be first mixed outside of combustion chamber 4, then 
compressed and pneumatically transported into com- 
bustion chamber 4. However, establishing fire pre- 
vention measures so that the fuel-air mixture before 
pneumatic transport into combustion chamber 4 does 
not catch fire by the combustion energy within com- 
bustion chamber 4. 

As explained above, the internal combustion 
engine of this invention shows excellent advantages, 
with a structure that pneumatically transports com- 
pressed air obtained outside the cylinder into the 
combustion chamber at the very end of the emission 
stroke, thus omitting the compression stroke, making 
a two-cycle engine operation in which one eruption 
occurs for one revolution of the crankshaft while ap- 
plying the advantages of a four-cycle engine, de- 
creasing torque fluctuations, obtaining high output, 
suppressing fuel-air mixture blow-by loss, and in- 
creasing inhalation efficiency as a result, thus in- 
creasing combustion efficiency and simplifying the 
structure compared to a standard two-cycle engine, 
and suppressing excessive consumption of lubrication 
oil, since the crank chamber is not used for the inha- 
lation supply. 



4. Brief Description of the Drawings 

Figure 1 is a schematic structural diagram indi- 
cating the required parts of one example of embodi- 
ment of this invention's internal combustion engine, 
Figure 2 is a stroke diagram for this engine, and Fig- 
ure 3 is a schematic structural diagram indicating the 
required parts of other examples of embodiment of 
this invention's internal combustion engine. 

1,21— internal combustion engine, 2 — cylin- 
der^ 3 — piston, 4 — combustion chamber, 5 — in- 
halation valve, 8 — compression pump, 9 — com- 
pressed air tank, 23 — compressed air injection noz- 
zle, 23a — electromagnetic valve, 23b — air com- 
pression part. 

Patent Applicant: NEC Corporation 

Agent: Noboru SHIMADA 

[seal: Seal of Patent Attorney Noboru Shimada] 
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